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This paper deals with the mixed problem for the semilinear parabolic equation of the second order in an unbounded domain with some nonlocal boundary data. We prove that there exists a global time solution for any locally integrable initial data and right-hand term: hence, no growth condition at infinity for these functions is required. Moreover the solution is shown to be unique in that class.
A systematic investigation of Cauchy problem for linear parabolic equations increasing at infinity initial data was started with the paper of A. Tychonoff [1] . Therein, under the condition |uo(z)| < cexp(ci|x| 2 ), Vz 6 R n , c, c\ > 0 it was established the solvability of the Cauchy problem for the heat conduction equation and was founded the well-known class of uniqueness (Tychonoff class) .
Afterwards a lot of investigations were devoted to the extension of this result to different classes of linear parabolic equations and systems of equations ( see e.g. [2] and the references therein quoted).
A. Kalashnikov in [3] obtained the first exact result about solvability of Cauchy problem for nonlinear parabolic equation with increasing at infinity initial data. The solvability and uniqueness of Cauchy and mixed problem with increasing at infinity initial data for other classes of nonlinear parabolic equations were considered also in others papers (see e.g. [4] and the references therein quoted).
Some papers were devoted to establishing existence and uniqueness a solution of Cauchy and Cauchy-Dirichlet problem for nonlinear diffusion equation [5] and semilinear parabolic equations independently of the behaviour of initial data for |z| large [6] [7] [8] [9] . Our goal is to extend such results on semilinear parabolic equation of the second order in unbounded domain with nonlocal conditions for the first space variable.
Let a domain ii G R n be of the form 0, = (0,1) x D, where D is an unbounded domain with boundary dD G C 1 . We will be working under the assumption, that DhBr (Br is the ball in R n~l of radius R and centre in origin of coordinates) is a connected domain. For simplicity of notation we write: QT = ii x (0, T) for T > 0 and
The following assumptions will be needed throughout the paper: 1] , functions aysatisfy the following conditions:
is measurable in QT for all £ G R; the following inequalities are satisfied: 
Qto \R~RoJ
Take arbitrary e. Since lim^+oo (r-RQ) 2 = 1 and n < so for R large enough we obtain \ u 2 r)e~X t dxdt < e.
Q?
Thus \ u 2 rje~X t dxdt = 0 and ti = 0inQ^°.
But Ro is an arbitrary number so u = 0 in Qt-This completes the proof of uniqueness.
K. Urbanska
It remains to prove that there exists a solution of problem (l)- (4) . For this purpose we apply the Galerkin method. Let u*(x) = W* 0 ' 1 6 \o, xen\nR, 
The Caratheodory theorem [11] implies that there exists the solution of problem (11) and it is absolutely continuous in [0,T]. Multiplying equation (11) by c^(i), summing over I, for I = 1,..., N and integrating over t, for t € (0, r), we obtain the following equation
We estimate every summand of (12). First
From (i) we get j2 = S E Mx,*)«^ > i, S ¿(<) 2 dxdt; QR t,j=l Or ¿=1 n n
By assumption (ii) we obtain
and from (iii) we find
Putting these estimates into (12) yields the following inequality
qSi Qr n« Q?
We choose the constants ¿,¿1 in the inequality (13) so that f -^nSfj? = 60 -= Then, in particular, from (13) we obtain an inequality T (14) J lu^dz < /il 5 5 \u N \ 2 dxdt + H2, si?
0 si? where ¿ti,/X2 are the constants independent on N.
Making use of the Gronwall-Bellman lemma, from (13) and (14) we get the estimates
, the constant /¿3 being independent on N.
Sir
It is easily seen that
QT QT
A subsequence {u k } can be extracted from {u N } such that
It is easy to show that a function u satisfies the equality We estimate the summands of (17) as we have it done earlier in ( We have proved that the sequence {u fc } satisfies the Cauchy condition. Therefore this sequence is convergent at its limit is the solution of problem (l)-(4). The proof of the theorem is complete. REMARK 3. We have used the Galerkin method in the proof of the theo- 1 2 rem. We chose the special base of the space W^'^fifl) n [^(QR). The selfadjointness of problem (*) is important to this choice; that is why the same parametr a is in (2).
